Summary. To investigate the number, size and fate of the follicles > 2 mm in diameter involved in the differentiation of the preovulatory follicle in-vivo monitoring of growth and regression of individual follicles was performed at different times after a PG\ x=req-\ induced follicular phase.
Introduction
Throughout most of the ovine oestrous cycle, each ovary has numerous antral follicles at its surface. At the end of the cycle, in most breeds, only 1 or 2 of these follicles ovulate. Two processes can be considered to lead to the development of preovulatory follicles (di Zerega & Hodgen, 1981) . Recruitment establishes a group of follicles capable of ovulating, and then there is selection from amongst these follicles of only a few that complete their preovulatory enlargement while the others undergo atresia. Our understanding of these processes in the sheep is still far from complete. Histological studies of ovaries (Brand & de Jong, 1973; Turnbull, Braden & Mattner, 1977) are of limited value in studies of follicular dynamics since each specimen represents only one point in time and individual differences tend to overshadow the physiological processes. Measurement of ovarian oestradiol secretion (McCracken, Baird & Goding, 1971 ; McNatty et al., 1982) does not provide information on individual follicles. Only a technique whereby repeated observations of the growth and regression of individual follicles are possible will provide insights in the number and size of follicles at recruitment and in the timing of selection. In the present experiments we have used the technique of ink labelling of individual follicles to study follicular kinetics during the follicular phase after induction of luteal regression by injection of a prostaglandin analogue. (Clarke & Doughton, 1983) , in the ewes which underwent laparotomy at 30 and 54 h after PG in Exp. 2, a mixture of alphaxalone (45 mg) and alphadolone acetate (15 mg) (Alphatesin : Glaxo, Boronia, Australia), which does not interfere with LH pulsatility, was used in repeated injections.
A ventral incision was made in the abdominal wall and the uterus and ovaries were exteriorized.
The number of corpora lutea (CL) and the ovary in which they were present were noted. All follicles > 2 mm were measured to the nearest 0-5 mm by direct comparison with small metal spheres of known diameter. The size and position of the 3 largest follicles were also noted for each side of each ovary. Each of the 3 largest follicles of each ovary was labelled according to the technique of Dufour, Whitmore, Ginther & Casida (1972) ; numerous dots of Indian ink were injected with a small syringe into the stroma surrounding the follicle. When repeated laparotomies were performed, the diameters of previously-labelled follicles were again measured. If any previously unlabelled follicle had become one of the 3 largest, it was also measured and labelled. A follicle was said to be growing when its increase in size between two successive laparotomies was at least 0-5 mm.
Statistical analysis
Percentages were compared by 2 tests or, when numbers were small, by the 21 test (Sokal & Rohlf, 1969 (Text-fig. 2c ).
•k Ovulation 2).
Discussion
The reduction in the number of follicles within the size range of the ovulatory follicles occurred during two time periods (Text- fig. 3 ). The large reduction in the number of follicles within the ovulatory range, at 12 h after PG, was observed in both experiments. A possible explanation for this reduction in follicle number is that the proportion of atretic follicles has been shown to be 60% in the luteal phase (Brand & de Jong, 1973) and 45% at oestrus (Cahill, Mariana & Mauleon, 1979) , hence it can be assumed that about half of the follicles at the time of luteolysis are already atretic. This large reduction at 12 h after PG might therefore just be the regression and shrinkage of follicles already atretic. Between 12 and 48 h after PG, a new group of follicles does not grow up to replace these atretic follicles. The significant reduction in the number of growing follicles at 48-54 h after PG is where the final selection of the follicles destined for ovulation occurred (Text- fig.  3 ). As the LH peak occurs at 60 h after PG in the flock of ewes used in this study (Tsonis, Cahill, Carson & Findlay, 1984) , final selection is a late event in the follicular phase, a conclusion supported by unilateral ovariectomy studies. Unilateral ovariectomy as late as Day 14 of the cycle has no effect on the time of ovulation or ovulation rate. However, when it is performed on Day 16, it results in a reduction in the ovulation rate (Land, 1973; Findlay & Cumming, 1977 compared to ovulation rate of 1-85).
The mechanism of selection at 54 h remains unknown. That the unselected follicles regressing between 30 and 54 h were similar to the selected ones in their size at recruitment at 6 h and growth rate up to 30 h suggests that selection is not a process simply eliminating weak or defective follicles.
It is known that no two follicles within the same ovary will contain the same milieu of gonadotrophin and steroid hormones (McNatty, Gibb, Dobson, Thurley & Findlay, 1981) and nonsteroidal modulators (Tsonis et ., 1983) . Therefore, selected follicles might escape atresia in a passive way and/or induce atresia of the follicles through a higher synthesis and release of proteins such as that described by di Zerega, Marrs, Campeau & Kling (1983) .
Few studies have investigated the time lag needed for a follicle to regress and disappear in the ovarian stroma. The present study suggests that atretic follicles shrink at a rate of 1 -6 mm per day. Although no study has yet been undertaken to establish the relationships between the progression of atresia and shrinkage of follicles, from the similarity between the ratios of growth rate to shrinkage rate and the number of healthy and atretic follicles in other studies (Brand & de Jong, 1973; Cahill et al., 1979) , and from the fact that no follicles shrank and then grew again it seems reasonable to assume that shrinking follicles are atretic ones. It may therefore be proposed that atretic follicles have their size reduced by 1-6 mm per day, a result similar to that found for Pony mares in vivo by ultrasonic echography (Driancourt, Bour & Palmer, 1984) . The results also suggest that data obtained for rats (Byskov, 1974) 
